
HET-CAM BRD: Appendix F2

Results of HET-CAM Test in Five Laboratories (Hagino et al. 1999 and Ohno et al. 1999)

March 2006

A B C D E

S1-1 100 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.001 1.75 ± 1.50 0.00 ± 0.00 0.35 ± 0.78 224
(6.50 ± 1.00)

S1-2 10 0.75 ± 1.50 1.25 ± 2.50 2.75 ± 3.101 2.50 ± 1.00 0.00 ± 0.00 1.45 ± 1.16 80
(9.25 ± 5.50)

S1-3 10 1.00 ± 1.41 5.50 ± 4.93 3.00 ± 2.161 9.50 ± 1.91 7.50 ± 2.89 5.30 ± 3.40 64
(11.00 ± 1.15)

S1-4 10 4.75 ± 2.36 6.75 ± 2.75 2.25 ± 2.501 10.00 ± 2.83 11.00 ± 1.15 6.95 ± 3.63 52
(15.75 ± 2.50)

S1-5 10 11.50 ± 1.00 9.50 ± 1.91 9.50 ± 1.001 12.00 ± 0.00 9.00 ± 2.00 10.30 ± 1.35 13
(17.25 ± 3.86)

S1-6 10 11.00 ± 1.15 7.00 ± 2.45 7.50 ± 3.001 12.00 ± 0.00 10.50 ± 1.00 9.60 ± 2.22 23
(11.75 ± 2.36)

S1-7 10 12.00 ± 0.00 11.00 ± 1.15 10.50 ± 1.911 11.00 ± 1.15 10.60 ± 3.50 11.02 ± 0.59 5
(17.00 ± 0.00)

S1-8 10 10.00 ± 1.63 9.00 ± 2.00 6.25 ± 3.301 6.75 ± 2.99 8.75 ± 2.99 8.15 ± 1.59 19
(14.00 ± 3.56)

S1-9 10 12.00 ± 0.00 11.00 ± 2.00 10.50 ± 1.001 10.50 ± 1.00 9.50 ± 1.00 10.70 ± 0.91 8
(15.75 ± 4.79)

S1-10 10 14.75 ± 1.50 11.50 ± 2.52 13.25 ± 1.501 15.75 ± 1.50 14.00 ± 1.63 13.85 ± 1.61 12
(15.50 ± 1.00)

100 3.00 ± 0.00 0.00 ± 0.00 10.50 ± 0.87 5.00 ± 3.46 3.75 ± 2.50 4.45 ± 3.85 87
10 0.00 ± 0.00 1.50 ± 2.38 9.50 ± 1.66 12.00 ± 0.00 0.00 ± 0.00 4.60 ± 5.72 124
1 0.00 ± 0.00 1.25 ± 2.50 6.25 ± 1.09 10.00 ± 2.83 0.00 ± 0.00 3.50 ± 4.45 127

0.1 0.00 ± 0.00 0.00 ± 0.00 3.00 ± 1.41 4.75 ± 1.50 0.00 ± 0.00 1.55 ± 2.21 143
100 1.25 ± 2.50 1.25 ± 2.50 6.75 ± 3.42 1.50 ± 1.73 12.00 ± 0.00 4.55 ± 4.78 105
10 0.00 ± 0.00 0.00 ± 0.00 3.75 ± 2.17 0.00 ± 0.00 1.25 ± 2.50 1.00 ± 1.63 163
1 0.00 ± 0.00 0.00 ± 0.00 4.25 ± 4.92 0.00 ± 0.00 0.00 ± 0.00 0.85 ± 1.90 224

0.1 0.00 ± 0.00 0.00 ± 0.00 0.25 ± 0.43 0.00 ± 0.00 0.00 ± 0.00 0.05 ± 0.11 224

Laboratory HET-CAM test score (mean IS + SD)

Substance
Conc. 
(%)

Mean ± SD
Coefficient of 

Variation 
(%)
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Results of HET-CAM Test in Five Laboratories (Hagino et al. 1999 and Ohno et al. 1999)

March 2006

A B C D E

Laboratory HET-CAM test score (mean IS + SD)

Substance
Conc. 
(%)

Mean ± SD
Coefficient of 

Variation 
(%)

100 1 * * * * * -
10 * * * * * * -
1 * * * * * * -

0.1 0.00 ± 0.00 0.00 ± 0.00 8.50 ± 0.87 4.50 ± 1.73 0.00 ± 0.00 2.60 ± 3.83 147
100 3.00 ± 1.00 2.50 ± 2.89 2.50 ± 2.50 3.50 ± 2.52 5.75 ± 1.50 3.45 ± 1.35 39
10 0.00 ± 0.00 0.75 ± 1.50 0.00 ± 0.00 0.00 ± 0.00 3.25 ± 2.36 0.80 ± 1.41 176
1 0.00 ± 0.00 1.50 ± 1.73 2.75 ± 1.79 2.75 ± 3.77 0.00 ± 0.00 1.40 ± 1.38 98

0.1 0.00 ± 0.00 0.25 ± 0.50 2.50 ± 2.50 0.00 ± 0.00 0.00 ± 0.00 0.55 ± 1.10 199
100 21.00 ± 0.00 12.00 ± 0.00 10.75 ± 2.17 21.00 ± 0.00 12.00 ± 0.00 15.35 ± 5.18 34
10 12.00 ± 0.00 12.00 ± 0.00 5.50 ± 5.55 21.00 ± 0.00 12.00 ± 0.00 12.50 ± 5.52 44
1 0.50 ± 0.58 0.00 ± 0.00 1.50 ± 0.87 12.00 ± 0.00 2.50 ± 2.89 3.30 ± 4.96 150

0.1 0.00 ± 0.00 1.50 ± 3.00 0.00 ± 0.00 3.50 ± 1.00 0.00 ± 0.00 1.00 ± 1.54 154
100 11.50 ± 1.00 2.50 ± 2.89 11.00 ± 1.73 8.00 ± 1.63 8.50 ± 4.04 8.30 ± 3.58 43
10 NT NT NT NT NT NT -
1 NT NT NT NT NT NT -

0.1 NT NT NT NT NT NT -
100 0.00 ± 0.00 0.00 ± 0.00 2.25 ± 1.92 0.00 ± 0.00 1.25 ± 2.50 0.70 ± 1.02 146
10 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 1.00 ± 1.41 1.25 ± 2.50 0.45 ± 0.62 138
1 0.00 ± 0.00 0.00 ± 0.00 0.25 ± 0.43 0.50 ± 0.58 0.00 ± 0.00 0.15 ± 0.22 149

0.1 0.00 ± 0.00 0.25 ± 0.50 1.00 ± 1.73 0.00 ± 0.00 0.00 ± 0.00 0.25 ± 0.43 173
100 18.00 ± 1.15 14.00 ± 0.00 14.00 ± 0.00 19.50 ± 1.91 10.25 ± 2.50 15.15 ± 3.66 24
10 14.25 ± 2.06 12.50 ± 1.00 14.00 ± 0.00 20.00 ± 1.15 9.00 ± 0.00 13.95 ± 3.98 29
1 12.00 ± 0.00 7.75 ± 1.26 13.50 ± 0.87 15.75 ± 3.77 7.00 ± 0.00 11.20 ± 3.75 33

0.1 2.00 ± 1.15 0.25 ± 0.50 10.50 ± 0.87 8.00 ± 2.83 0.00 ± 0.00 4.15 ± 4.80 116
100 5.50 ± 2.89 0.00 ± 0.00 8.25 ± 2.05 10.00 ± 2.31 9.75 ± 2.06 6.70 ± 4.15 62
10 NT NT NT NT NT NT -
1 NT NT NT NT NT NT -

0.1 NT NT NT NT NT NT -
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Results of HET-CAM Test in Five Laboratories (Hagino et al. 1999 and Ohno et al. 1999)

March 2006

A B C D E

Laboratory HET-CAM test score (mean IS + SD)

Substance
Conc. 
(%)

Mean ± SD
Coefficient of 

Variation 
(%)

100 0.00 ± 0.00 1.75 ± 2.22 2.50 ± 2.50 5.75 ± 2.06 3.75 ± 2.50 2.75 ± 2.16 78
10 0.00 ± 0.00 0.00 ± 0.00 8.25 ± 2.49 9.50 ± 1.91 1.25 ± 2.50 3.80 ± 4.68 123
1 0.00 ± 0.00 0.00 ± 0.00 7.00 ± 4.12 5.25 ± 3.30 0.00 ± 0.00 2.45 ± 3.41 139

0.1 0.00 ± 0.00 0.00 ± 0.00 5.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 1.00 ± 2.24 224
100 0.50 ± 0.58 2.00 ± 4.00 0.75 ± 1.30 7.75 ± 2.06 6.75 ± 3.50 3.55 ± 3.44 97
10 0.00 ± 0.00 1.25 ± 2.50 4.50 ± 3.50 11.00 ± 1.15 1.75 ± 3.50 3.70 ± 4.40 119
1 0.00 ± 0.00 0.25 ± 0.50 4.50 ± 0.87 0.75 ± 1.50 0.00 ± 0.00 1.10 ± 1.93 175

0.1 0.00 ± 0.00 1.25 ± 1.89 1.25 ± 2.17 0.00 ± 0.00 1.25 ± 2.50 0.75 ± 0.68 91
100 2.00 ± 2.00 3.00 ± 2.16 1.50 ± 2.06 1.50 ± 1.73 0.00 ± 0.00 1.60 ± 1.08 68
10 NT NT NT NT NT NT -
1 NT NT NT NT NT NT -

0.1 NT NT NT NT NT NT -
100 19.00 ± 0.00 9.75 ± 3.30 10.00 ± 2.00 21.00 ± 0.00 10.50 ± 1.00 14.05 ± 5.48 39
10 10.00 ± 0.00 9.25 ± 3.40 10.00 ± 1.41 16.50 ± 5.20 10.25 ± 1.00 11.20 ± 2.99 27
1 0.00 ± 0.00 2.00 ± 2.45 8.50 ± 0.87 9.50 ± 1.00 3.75 ± 4.79 4.75 ± 4.12 87

0.1 0.00 ± 0.00 0.00 ± 0.00 7.25 ± 1.30 9.00 ± 1.15 0.00 ± 0.00 3.25 ± 4.49 138
100 21.00 ± 0.00 9.50 ± 1.00 11.50 ± 0.87 21.00 ± 0.00 11.50 ± 1.00 14.90 ± 5.63 38
10 5.00 ± 0.00 2.50 ± 2.89 11.50 ± 0.87 12.00 ± 0.00 0.75 ± 1.50 6.35 ± 5.16 81
1 0.00 ± 0.00 1.25 ± 2.50 6.25 ± 2.17 6.50 ± 4.04 0.00 ± 0.00 2.80 ± 3.30 118

0.1 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.25 ± 0.50 0.00 ± 0.00 0.05 ± 0.11 224
100 12.00 ± 0.00 12.00 ± 0.00 12.00 ± 0.00 12.00 ± 0.00 12.00 ± 0.00 12.00 ± 0.00 -
10 5.00 ± 0.00 5.00 ± 0.00 11.00 ± 1.00 12.00 ± 0.00 5.75 ± 2.99 7.75 ± 3.46 -
1 0.00 ± 0.00 0.00 ± 0.00 4.75 ± 2.49 9.00 ± 1.15 0.00 ± 0.00 2.75 ± 4.05 -

0.1 0.00 ± 0.00 0.00 ± 0.00 0.25 ± 0.43 4.25 ± 2.50 0.00 ± 0.00 0.90 ± 1.88 -
100 18.75 ± 3.30 16.00 ± 2.45 11.50 ± 1.00 17.00 ± 0.00 10.50 ± 1.73 14.75 ± 3.58 24
10 0.00 ± 0.00 1.25 ± 2.50 10.50 ± 1.91 1.50 ± 1.73 1.25 ± 2.50 2.90 ± 4.29 148
1 0.00 ± 0.00 1.50 ± 2.38 10.50 ± 1.91 2.50 ± 1.00 2.50 ± 2.89 3.40 ± 4.10 121

100 12.00 ± 0.00 12.00 ± 0.00 12.00 ± 0.00 12.00 ± 0.00 12.00 ± 0.00 12.00 ± 0.00 0
10 12.00 ± 0.00 12.00 ± 0.00 12.00 ± 0.00 12.00 ± 0.00 12.00 ± 0.00 12.00 ± 0.00 0
1 10.50 ± 1.00 11.00 ± 1.15 12.00 ± 0.00 12.00 ± 0.00 5.00 ± 0.00 10.10 ± 2.92 29
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Results of HET-CAM Test in Five Laboratories (Hagino et al. 1999 and Ohno et al. 1999)

March 2006

A B C D E

Laboratory HET-CAM test score (mean IS + SD)

Substance
Conc. 
(%)

Mean ± SD
Coefficient of 

Variation 
(%)

100 5.00 ± 0.00 6.75 ± 3.50 11.50 ± 1.00 12.00 ± 0.00 6.75 ± 3.50 8.40 ± 3.15 37
10 1.50 ± 2.38 3.75 ± 4.79 11.00 ± 1.15 6.00 ± 1.63 2.50 ± 2.89 4.95 ± 3.78 76
1 0.00 ± 0.00 2.50 ± 2.89 9.75 ± 3.30 3.50 ± 2.08 1.25 ± 2.50 3.40 ± 3.79 111

100 15.75 ± 3.50 14.00 ± 0.00 16.50 ± 3.32 13.50 ± 1.00 12.17 ± 5.15 14.38 ± 1.74 12
10 16.75 ± 2.06 13.00 ± 2.00 15.75 ± 3.50 13.50 ± 1.00 9.00 ± 0.00 13.60 ± 3.00 22
1 13.00 ± 1.15 3.25 ± 2.36 15.00 ± 4.69 9.00 ± 0.00 7.25 ± 2.06 9.50 ± 4.66 49

100 12.00 ± 0.00 12.00 ± 0.00 12.00 ± 0.00 12.00 ± 0.00 12.00 ± 0.00 12.00 ± 0.00 0
10 8.25 ± 2.36 8.50 ± 4.04 9.00 ± 1.15 12.00 ± 0.00 5.00 ± 0.00 8.55 ± 2.49 29
1 2.75 ± 2.06 1.25 ± 2.50 11.00 ± 1.15 2.25 ± 2.22 3.75 ± 2.50 4.20 ± 3.91 93

100 21.00 ± 0.00 20.00 ± 1.15 20.00 ± 1.15 18.75 ± 4.50 15.00 ± 1.15 18.95 ± 2.35 12
10 20.00 ± 1.15 13.25 ± 2.50 12.00 ± 0.00 12.00 ± 0.00 19.33 ± 0.82 15.32 ± 4.01 26
1 10.50 ± 1.00 10.50 ± 1.00 12.00 ± 0.00 6.75 ± 2.99 15.75 ± 2.22 11.10 ± 3.24 29

100 19.00 ± 1.63 16.25 ± 1.50 19.50 ± 1.91 10.25 ± 2.50 9.00 ± 0.00 14.80 ± 4.90 33
10 19.00 ± 1.63 13.25 ± 2.22 18.50 ± 1.91 11.00 ± 2.45 9.00 ± 0.00 14.15 ± 4.46 32
1 14.00 ± 0.00 13.50 ± 1.00 16.50 ± 1.00 9.75 ± 1.50 9.00 ± 0.00 12.55 ± 3.12 25

100 16.50 ± 2.89 15.00 ± 1.41 14.00 ± 4.97 14.00 ± 0.00 10.75 ± 3.50 14.05 ± 2.11 15
10 16.50 ± 2.89 16.00 ± 3.92 17.25 ± 6.24 19.50 ± 1.91 17.50 ± 4.04 17.35 ± 1.34 8
1 10.50 ± 4.93 18.75 ± 3.30 10.50 ± 1.91 14.50 ± 0.58 12.75 ± 2.50 13.40 ± 3.43 26

100 12.00 ± 0.00 20.00 ± 1.15 12.00 ± 0.00 12.00 ± 0.00 8.75 ± 2.50 12.95 ± 4.18 32
10 8.25 ± 2.87 10.50 ± 1.91 12.00 ± 0.00 12.00 ± 0.00 5.75 ± 1.50 9.70 ± 2.69 28
1 0.75 ± 1.50 2.00 ± 2.45 12.00 ± 0.00 6.00 ± 2.31 0.00 ± 0.00 4.15 ± 4.96 120

100 19.50 ± 1.00 14.00 ± 0.00 15.50 ± 1.73 9.75 ± 1.50 9.00 ± 0.00 13.55 ± 4.32 32
10 19.00 ± 1.63 13.50 ± 1.00 16.00 ± 2.45 11.75 ± 4.86 9.00 ± 0.00 13.85 ± 3.85 28
1 6.25 ± 3.95 2.50 ± 2.89 10.50 ± 1.00 3.00 ± 0.00 1.25 ± 2.50 4.70 ± 3.73 79

100 19.00 ± 1.63 17.25 ± 2.36 17.00 ± 3.56 16.50 ± 2.89 12.33 ± 2.58 16.42 ± 2.47 15
10 19.00 ± 0.00 15.25 ± 2.36 14.75 ± 1.50 12.25 ± 2.36 9.00 ± 0.00 14.05 ± 3.71 26
1 15.00 ± 2.45 19.00 ± 1.63 16.50 ± 3.42 11.75 ± 2.63 8.50 ± 1.22 14.15 ± 4.11 29

100 21.00 ± 0.00 6.25 ± 2.50 16.00 ± 1.15 15.25 ± 2.50 11.50 ± 2.89 14.00 ± 5.50 39
10 20.50 ± 1.00 14.25 ± 2.06 19.50 ± 1.91 18.50 ± 1.91 10.25 ± 2.50 16.60 ± 4.27 26
1 4.50 ± 1.00 2.50 ± 5.00 9.00 ± 1.15 5.00 ± 4.24 9.00 ± 0.00 6.00 ± 2.89 48
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Results of HET-CAM Test in Five Laboratories (Hagino et al. 1999 and Ohno et al. 1999)

March 2006

A B C D E

Laboratory HET-CAM test score (mean IS + SD)

Substance
Conc. 
(%)

Mean ± SD
Coefficient of 

Variation 
(%)

100 21.00 ± 0.00 16.75 ± 3.69 12.00 ± 0.00 17.00 ± 3.56 14.67 ± 4.59 16.28 ± 3.31 20
10 19.50 ± 1.00 20.00 ± 1.15 17.75 ± 3.95 12.25 ± 2.36 12.75 ± 2.50 16.45 ± 3.71 23
1 12.75 ± 2.50 2.00 ± 2.45 18.50 ± 1.00 3.50 ± 1.00 10.25 ± 2.50 9.40 ± 6.79 72

100 12.00 ± 0.00 9.25 ± 3.40 12.00 ± 0.00 12.00 ± 0.00 12.00 ± 0.00 11.45 ± 1.23 11
10 10.00 ± 0.00 10.00 ± 1.63 10.25 ± 3.50 12.00 ± 0.00 5.00 ± 0.00 9.45 ± 2.62 28
1 8.25 ± 2.36 7.75 ± 2.06 6.75 ± 3.50 12.00 ± 0.00 5.00 ± 0.00 7.95 ± 2.58 32

Rank 
correlation 
coefficient

0.95 0.916 0.856 0.879 0.863

NT: Test was not performed, because chemicals could not be dissolved or suspended at 10% concentration. 

*: test was not performed because observation was disturbed by stain of CAM after application of chemicals.
1: results of laboratory C were of retest after breaking sample codes, because of higher scores indicated in parenthesis. They were previously 

reported by Hagino et al. (1995) in detail.
2Data were removed due to lack of chemical stability

Correlation 
coefficient

0.963 0.928 0.839 0.864 0.882

Abbreviations: Conc. = Concentration, IS = Irritation Score, NT = Not Tested, SD = standard deviation.
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